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ABSTRACT.Geneticallyimprovedslash (Pinus elliottii En-
ge/rn. var. elliottii) and lob/oily pine (P. taedaL.) seedlings
wereplanted on a Leanfine sandsoil on a [la/woodssitewhich
receiveddisking, low-bedding,or high-bedding treatment.After
tengrowing seasonstherewas no diJjferencebetweenslashpine
growth on diskedandlow-beddedplots. High beddingimproved
slash pine growth over the other treatments.Loblollv pine re-
spondedmore than slash to bed height with a clear trend of
increasinggrowth andyield with higherbeds.Woodprodnc/ion
trends wereasfellows: (1) S/as/ipineproducedthemost wood
volumeon diskedplots; (2) there was no speciesdifferenceon
low-beddedplots, arid; (3) lob/oIly was better than slash pine
on high-beddedplots.

About 40 percentof the forestland in the Lower
CoastalPlain is poorly drainedflatwoods.Bedding
these wet sites prior to planting pines has been
shown to improve early growth (Derr and Mann
1977, Haines and Pritchett 1964, Lennartz and
McMinn 1973). A variety of equipmentwas used
to construct beds in theseearly studies, which
resultedin bedsof variousheights.It seemedlikely
that bedheight would affect growth, but whether
the effect was significant was not known. This
study was establishedto determinethe effect of
bed height on survival and growth of slash and
loblolly pines on a poorly drainedLeon soil in the
Altantic CoastalPlain. Reportedhere are the 10-
year results.

METHODS

The study areais located in northeastFlorida
on the USDA ForestServiceOlusteeExperimental
Forest. The soil is a somewhatpoorly drained
Leon fine sand (sandy, siliceous, thermic, Aeric
Haplaquod).This is a commonfiatwoodssoil with
low natural fertility, a spodic horizon at 12 to 18
inches,andthewatertablenearthe surfaceduring
portionsof the year.

The study is a randomizedblock, split-plot de-
sign with five blocks. Each block contains three
treatmentplots whichwerepreparedby either flat
disking, low bedding,or high bedding.Eachtreat-

ment plot was split and half was plantedto slash
and the other half to loblolly pine. Eachspecies
subplotis 96 by 78 feet with a four-row perimeter
buffer strip.

In 1968 a sparsestand of 60-year-old longleaf
pine (P. palustris Mill.) was harvestedfrom the
study site. At that time the understorywasmainly
saw-palmetto(Serenaa repens (Bartr.) Small) and
gallberry (flexglabra (L.) Gray). In April 1970,the
site was prescribedburnedand one month later
harrowed twice with a heavy-duty offset disk-
harrow. After harrowing beds were constructed
on the appropriate plots. Low beds on 12-foot
centersand6 inchesabovetheoriginal groundline
were formed with a Rome bedding plow. High
beds,also on 12-foot centers,but 15 inchesabove
the original groundline,were madewith the Rome
beddingplow anda fire plow. The entireareawas
prescribedburned a secondtime in March 1972,
oneweekbefore planting.

Both loblolly and slash pine seedlings were
grown from geneticallyimproved seeds.The lob-
lolly seedwas obtained from a GeorgiaForestry
Commissionclonal seedorchardwith mostof the
clones from Piedmontsites. Slash pine seedwas
collected from seedorchardson the OlusteeEx-
perimental Forest. All seedlings were grown by
the Florida Division of Forestryat their Chiefland
nursery. Seedlingswere lifted and planted at 6-
foot intervalsin rows 12 feetapartin March 1972.
Becauseof drought conditions,plantinghadbeen
delayedand many of theslash pine seedlingshad
broken dormancybefore they wereplanted.This
resulted in high subsequentmortality, about 40
percent.Since this is unusual,dead seedlingsof
both specieswere replaced in July 1972 with
seedlingsfrom the samenurserystock that had
beenpotted and kept in a shadehouse.

RESULTS

With replacementseedlings,both specieshad
95-percent survival on all treatments 10 years
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Table 1. Effect of site preparation on growth and Table 2. Effect of bed height on survival, growth,
yield of slashand loblolly pines at age 10. and yield of slashpine.

Species and site
treatment

Average
diameter Average height Volume

1

Inches Feet Ft.3/acre
Slash

flat disked 4.1 a2 28.1 a 660 a
low beds 4.1 a 29.3 a 700 a
high beds 4.3 a 31.4 a 805 b
average

Loblolly
flat disked

4.2

3.9 a

29.6

25.0 a

722

595 a
low beds 4.3 a 26.9 a 720 b
high beds 4.9 b 31.4 b 1005 c
average 4.4 27.8 773

Total inside-bark volumes based on equation of Schmitt and
Bower (1970).
2 Values within a column for each species not followed by the
same letter are significantly different at the .05 levet.

after planting. Fusiform stem cankerswere urn-
formlv low at about I and 3 percentfor surviving
slash and loblolly pine, respectively. Slash pine
growth on disked plots was not significantly dif-
ferent from that on low-bedded ones (Table 1).
There was a significant increasein slash pine
volume on high beds comparedto low bedsor
disked sites. Loblolly pine was moreresponsiveto
bedding than slash pine. Diametersand heights
were significantly greateron the high bedsthan
on the low ones or the disked-only plots. The
volume of wood/acreincreasedsignificantly as bed
height increased.

Speciescomparisonsshow no difference in di-
ameterbetweenloblolly and slash pine on disked
or low-bed plots,but loblolly was larger thanslash
pine when planted on high beds. Slash pine,
however,was equal in height to loblolly on high
beds, and taller on low beds and diskecl plots.
Therewasasignificant interactionbetweenspecies
andsitepreparationin volume of wood produced.
Slashpine producedmorethan loblollv on disked
plots, but loblolly producedmore wood on high-
beddedplots. There was no (lifference between
speciesin volume producedon the low beds.

DISCUSSION

Standardbeddingtechniques,which correspond
to the low-bed treatmentin this study,apparently
arenot beneficialto slashpinegrowth on this soil.
Competition control through disking was just as
good as low bedding.A similar study adjacentto
that reportedheresupportsthis conclusion(Out-
calt 1983).

Slashpinegrowthwasimprovedby highbedding
but the differencemay diminish as the treesget
older. A similar study planted on the samesoil
type, using the sameimproved families of slash
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Site
preparation Survival

Average
diameter

Average
height Volume’

Percent Inches Feet Ft.3iacre

Low beds 69
Age 10

5.0 31.5 630
High beds

Low beds

63

60

5.3
Age 15

7.5

33.4

50.5

830

1580
High beds .55....... 7.6 .. 50.3 1545

1 Volume inside bark to a 3-inch 008 top based on equation
by Bennett and others (1959).

pine and the samehigh- and low-bed treatments.
is locatedabout two miles away. At age 10, trees
on high bedswerelarger andhadproducedmore
wood than thoseon low beds(Table 2). By age 15
all differenceshad disappeared.Cain (1978) also
found that earlygainsin height growth as a result
of bedding had decreasedby age 15. Thus, II is
expectedthat the slash pine on the other treat-
tnentsin this stud” will overtakethoseon the high
bedsbefore they reachpulpwoodrotation age.

Loblolly benefited more than slash pine from
bedding.This is contraryto past results(Derr and
Mann 1977, Haywood 1980), hut those were for
finer-texturedGulf Coastsoils.This pointsout the
need for prescribing bedding by soil type, as
indicatedby Broermanet al. (1983). The differ-
encebetweentreatmentswith loblolly pine may
also diminish with time, but it appears,for the
high beds at least, that some advantagewill be
maintainedover the rotation.

There is the possibility that slower growth of
the replantsin the slash pine plots could bias the
results making loblolly appearbetter than it is.
This seemsunlikely, however,for in an adjacent
study yields at age10 were nearly equal to those
here at 680 and 705 fO/acre for diskedand low-
bedplots, respectively.Also therewasno indication
that slash replantswere growing slower than the
original seedlings.Therefore,although slashpine
is the preferredspecieson Leon fine sand,loblolly
may’ outproduceit if plantedon 15-inch-highbeds.
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